u n d e r a p p r e c i a t e d m a n i f e s t a t i o n s o f M A S s u c h a s h e p a t o b i l i a r y
Tor contributing to the dcvclopmcnt of this genetically heterogeneous disorder. disease a n d early d e a t h , identification of constitutively activating Gmctic studies of early-onset NIDDM havc provided a bcuer understanding of i u mutations of Gs-a as the cause of most if not all of the manifestations c a u s e s a n d have pointed to cellular pathways that arc important for the maintenance of glucose homeostasis and whose pcaurbation may conlrihutc to the o f M A S h a s i m p o r t a n t i m p l i c a t i o n s f o r o u r u n d e r s t a n d i n g o f cAM1' dcvclonmcnt of the morc common lac-onset forms of NIDDM. r e g u l a t i o n o f c e l l f u n c t i o n , a n d ultinlately, f o r t r e a t m e n t o f M A S .
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Stanford University, Stanford, CA 94305, USA Growth hormone inscnsilivity syndrome (CHIS or Laron syndrome) is an aulosomal recessive disorder caused by mutations in rhc gene for the growth hormone receptor (GHR). This genc, located on chromosome region 5p13.1-p12 ( I ) encodes a 6 2 0 amino acid protcin with a ccntrally located hydrophobic transmembrane d o m a~n .
Proteolytic cleavage of the cxtracellular domain that includes the growth hormone bind~ng s~t e gcncratcs the circulating GHBP. One G H molecule binds to two GHBP molecule resulting in dimcrizat~on of the receptors, possibly an esscntlal step for signal transduct~on.
In order to detect GHR mut;~tions In p;~ticnts wtth C H I S , a screening procedure has been devised (2.3). All nlnc cxons and s u r r o u n d~n g splice junctions of the G H R gene are amplifted by PCR w~t h p r~m c r s d c s~g n c d from the published sequence. Each PCR product IS analysed for altered ~nelting behavior by denaturing gradient gel clcctrophoresis (DGGE). A GC-clamp is added to one primer to ensurc complete analys~s 01' the cntlrc exon and splice site regions. PCR products that arc positlvc by DGGE scrccnlng arc sequenced either directly or after subcloning. In our laboratory, Dr. Mary Anne Berg has identified two nonsense mutations (R43X arid R217X). two splice lunction mutations (189-1 G-to-T and 71+1 G-to-A) and two l'rameshift mutations leading to translational stop codons (46 dcl TT and 230 del T A ) all of which involve either exon 4 or exon 7 (3). The niost t~nusual mutation -that she has detected in over 5 0 affectcd ~ndividuals from Ecuador -involves a single nucleotide substitution in codon I80 that doca not change the amino acid encoded (EISOE). Thc A-to-G transvcrslon, however, creates a new 5' spllcc site which is exclusively uscd and lcads to am in-frame dcletion 01 24 nucleotidcs from exon 6 in the patients' niRNA (2). Since the G H b~n d l n g and rcccptor dimerizat~on sites would rernaln intact hut no response to G H has hccn rcportcd in these paticnts, the mutant rcccptor protcln is poalulatcd to undergo abnornial folding and intracellular dcgradatlon. The EIXOspIlcc mutation has not been derected in any pattents outside of Ecuador
In general, the mutations arc unique to parttculatr l a n i~l~c s or gcograph~c areas. Only R43X has recurred on d~ilcrent haplotype hackgrounds. 
M O L E C U L A R G E N E T I C S O F E A R L Y -O N S E T N O N -I N S U L I N -DEPENDENT (TYPE 2) DIABETES MELLITUS. G.I., Howard tlughcs
Medical Institute, University of Chicago, Chicago, 1L 60637, USA NIDDM is one of the most common metabolic diseases affecting -5% of the world population. Howcvcr despite much research, the genetic and nongcnetic I'ac~ors that conlrihuu: to its dcvelopmcnt rcmllin largely unknown. Careful clinical studies of subjects with NIDDM whose onset occurred during childhood or adolcsccncc havc idcntilicd a Familial form of diabctes termed maturity-onset diabetes of the young or MODY. Its carly age of onsct, autosomal dominant mode of inheritance and availability of multigenerational pcdigrces make MODY an attractive model for identifying diabctcs-susceptibility genes using gcnctlc Fetal growth (FG) in late gestation (LG) is primarily determined by uteroplacental transfer of nutrients. FG is normally constrained by the capacity of this transfer. In LG, fetal IGF-I is acutely regulated by glucose, but not by amino acid availabtltty, acting via enhanced insulin release; this provides the mechanism of fetal overgrowth induced by hyperinsulinism. Fetal IGF-I levels correlate with fetal nutritional status and thus FG. Direct evidence for the role of IGF-1 in FG is provided by embryo transfer experiments in mice selected for high or low IGF-l levels. The infusion of IGF-I (60~glkglhr) to LG fetal sheep increased IGF-I 4 fold without a measurable change in fetal or placental glucose uptake. However placental lactate production fell (D10.03). The amino-nitrogen concentration fell (p <0.01) in both mother and fetus as did fetal urea production (D <0.05). These observations suggest that IGF-I inhihits fetal protein catabolism, promotes fetal anabolism, enhances placental amino acid transfer and alters placental metabolism favourably. It is suggested that glucose availability affects tetal IGF-I production via altered insulin secretion and this in turn has anabolic and anticatabolic consequences. IGF binding proteins are also acutely modulated hy nutrient availability. Fetal IGF-2 in late gestation is under lesser nutritional regulation compatible with a more constitutive role in the regulation of FG. Maternal IGF-l administration throughout pregnancy in rodents abolishes the physiological constrilints on FG without affecting placental growth. Maternal IGF-I administration reduces fetal urea production in sheep. It is suggestd that maternal IGF-1,under nutr~tion;~l and hormonal control.determines nutrient availability and transfer across the placenta Thus optimal FG depends on coordinate increases in both feral and maternal IGF-I There is a developmentally regulated switch in tbe relative expression of hCS-A and hCS-B.
T h e hGB-v gene produces a maternally circulating hormone that reaches maximal levels durinq the 2nd and 3rd trimeatere, as well as a larger protein, hGB-V2, that remains associated with the cell. hGB-V maintains the full speotrum of GB-like b i~c t i v i t y but 1s 7-fold more purely somatogenlc than hGB-N.
The hcs-L gene has lost its normal exon 2 eplice donor and undergoes extensive alternative splicing. Bxpression of the growth hormone receptor ( G B R ) has been detected in all 4 layere of the placenta, euggeatlng a means of signal transductLon for the placental GB isoforms.
T h e placental villi selectively express an alternatively spliced form of the receptor lacking exon 3, hGBRd3, while decidua and chorion predominantly express the Zulllength receptor.
Both f o r m of hGB receptor p o s s e a s lndlatinqurshable ligand binding activltiee when expressed in Xenopua oocytes. T o study the developmental and tissue-specific regolatlon of thls gene cluster, 150 kb of DNA incl~dinq and flanking the cluster have been analyzed for DNase I hyperseneltive sltes (BSS).
A set of BSS w e r e ldentifled x n syncytiotrophoblastic nuclei and in the nuclel of a GB-secreting pituitary adenoma about 40 kb upstream and >20 kb downstream of the cluster. These sites were absent from a number of cell types that do not express the GBrelated genes. 
Constructs containing the hGB-N gene plus and
u l t u r e modulation o f EGFR e x p r e s s i o n by hormones s u c h in all European countrics \\as IDDM ~ncldcncc cvaluatcd and thc mcthwJolog! \\as so a s
p a r a t h y r o i d -r e l a t e d p e p t i d e a n d r e t i n o i c a c i d o r toxic
diflerent that it d~d not allon, for a strict cornpurlson This \\as thc alm of the Eurodiab s u b s t a n c e s s u c h a s smoke d e r l v e d p r o d u c t s i n t e r f e r e s with ACE program. a concerted action by thc Europcan Commun~ty. to mcasurc IDDM p l a c e n t a l endocrine f u n c t I o n s . I n t e r e s t i n~l y , i n m i c r o v i l l l inctdence rates in children (0-l4)r) with a common. prospective and cshausttve p u r i f i e d from p l a c e n t a o f I n t r a u t e r i n e g r o w t h retardation protocol over 2 )cars (1989-HI) w allo\\-for comparl\ons bet\\cen geographical area. (IUGR) a d e c r e a s e o r a b s e n c e o f t h e EGFR t y r o s l n e k l n a s e More than 15 countrics are ~nvolvcd in the projcct and thc rcsults dcmonstmtc largc a c t i v l t y i s o b s e r v e d . T h l s c a n b e r e l a t e d t o a d e c r e a s e (tenfold) \,arialions in incidence ratcs across Europc: Finland ma~ntains thc h~ghcst rate i n EGFR e x p r e s s i o n I n p l a c e n t a w i t h IUGR re'ated t o \vorld\vide (=40/10~1~r). folio\\-cd by the othcr Nordic countrlcs. Thcrc is a trend for materna1 toxemia.
I n some placentas with I d i o p a t h i c IUGR the rates to decrease from north to south. but alho from \\cat to cast: Grccce and a t r u n c a t e d f o r m o f EGFR l a c k l n g I n t y r o s l n e k l n a s e activity, i s observed, T h i s suggests t h a t a n a l t e r a t i o n Romania exhibit the lo\vest rates In Europc (<6110>~1!r). Thcrc IS thc puuling cluster o f EGFR b i o l o g i c a l a c t i v l t y m i g h t i n t e r f e r e with t h e of Sardinia in the middlc of the meditcrmncan basin 1~1th a valuc a? high as in Finland.
f e t o p l a c e n t a l u n l t d e v e l o p i n e n t . The largc numbcr of neibly diagnosed cuscs (>3(K)O) included in the ftrst phase of the Eurodiab ACE program allo\vs for a dctailcd spcofic una1)sis o f agc and seasonality. Altogether thcrc is an ovcr-rcprcscntati<m of b o~s 1s girls (BIG =1.1). The age distribution at diagnosis \\as 186. 34% and 48'3 in rhc O4)r, 5-9yr and 10-14 )r old groups rcspccti\,cl!. Thcrc is no signillcant clicct oi scx, :~gc group and Etiology, ~~~~~i~~ and ~~~i~~~~~~t~l F~~~~~~ country by thcmsclvcwn specific incidcnw ratcs, but thcrws-a significant intcraclion bctnccn age group and gcographlcal arc:l ~ndlcatirlg that incidence ratcs ior thc 0 4 and 5-9 yr groups seem to vary from countr) to country in a similar lashion but not in thc 31 pubertal agc group (10-14yr). Thc obscrvcd dart1 i <~r sc;isonal \arl:~tion fit to a sinusoidal mcxlcl with a pcak at \\~ntcrtin~c. amplitude of \\hich can ail;~rd up to 40% IMMUNOGENETICS OF TYPE I MELLITUS. M. T r u c c~, of variation and tcnds to ~ncrcasc 1~1th agc and \ \~t h thc inc~dcricc level of the countq. etiology of IDDM in ch~ldrcn assume 1010 different configurations. If IDDM is provoked by a single antigen, a restricted set of T cell clones should emerge during the destruction of the insulin producing cells. However, this phenomenon is difficult to study because T cells from the pancreas of patients with IDDM, at the onset of the disease, are required to characterize this process. We had the opportunity to study the pancreas of a newly diagnosed child with IDDM who unfortunately died of brain swelling during treatment of diabetic ketoacidosis. T cells from isolated islets were characterized 
